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Abstract of J P1 0095972 

PROBLEM TO BE SOLVED: To obtain the 
subject element having long emission lifetime, 
capable of developing excellent durability and 
useful as a panel type light source, sensor, 
etc., by nipping a layer containing a specific 
compound between a pair of electrodes. 
SOLUTION: This electroluminescent element 
is obtained by nipping a layer containing a 
compound of the formula [AM to Ar4 are each 
a (substituted) aryl; X1 to X6 are each H, a 
halogen, a straight-chain, branched or cyclic 
alkyl (oxy) or (substituted) aryl; (m) is 0-1], e.g. 
2-[N,N-di(3'-methylphenyl)amino]-9,9- 
diphenylfluorene between a pair of electrodes. 
For example, the element has a layer structure 
of an anode/a positive hole-injecting and 
transporting layer containing a compound of 
the formula/a luminous layer/an electron- 
injecting and transporting layer/a cathode. 
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im^m i ] -unerase, -mx < i ) at i ) 




Ar, -Ar, «g&£fctt*H&©7 'J -A- 
X, ~X. «*3SJj§^. ^ay^, it 

mmm2 1 -MX. < i ) •cmztizit'&yiz&m-r 
zmmm i s « 2 i2*8(DW«imi?f67^^. 20 

[000 1] 
[0002] 

tSELJST-) tfffl&Stltc (Appl. Phys. Lett.. 51 , 

913 (1987)) . m%^mmt^ 
immicm+azviEJi <*-ao ^saut. 

©^©teHET. IBb&»«Itt-C*»). 
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[0 00 3] jE?l&A«ffigtttt& 1. 

C4' -[ N, N-S? (4" 7S 

Tl>£ CAppl. Phys. Lett., 51 , 913 (1987)) . * 

tc jEn&M*mmtLx. 4. 4* -trxCN-? 

i x ;l< - N - (3" -^^s-A) 75/) 
-Jl/*fflt»4Ci*J«*3nri,>S CJpn. J.Appl. Phy 
s.. 27 . L269 (1988) D . L/#>l/&#?>. Cft<E>©& 

ftm*i>&ymm>&m< . WAttK£u>fr£©ii*# 

[0 004] 
[0 005] 

[^ja«:Mat-r-2.7ci{)©#ia] wm&nt. n««f? 

<D-*f©WHHK:. — MSC (1 ) Ufc2) T*;**i*ft 

(1) -C*3ti4<k#W**1W*»*«. IE?L 
aAiSiMS-C*-£»(Dse*S©W«mif^^^. 
<3>-*f©m©FfflK. 3 ffcTfclfSrWf Si!uie<I>£*: 

•2>*>©-c*s. 

[000 6] 
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(SS*. Ar, -Ar, «g&*fcW:*g&<D7 V ->l 
[0007] 

X, X, 

X, 
X. 

Ar 3 
Ar/ 



(1) 



[0 00 8] 
CYt3 3 




;H4it, mW:0*fc«:l*gST) 
[0 009] -«« ( 1 ) r*3ii*fte«K:*$Cvc. 
Ar a -Ar 4 tt«»**:J**«ft©r »J -Jl/**r* 

^y^^ft^©twwaaf«i»**r. a 

t, -Ar 4 M\ »*U<tt. «> L < « % Sift 

s<b it, ma. ^ny>n^ «jr»i-^io©t 
*»6-i o©ru-^sr*s8s*yt«^a»3tir 

tttBRKe i ocdt y-jusrwBft*fctt*«fts 40 
tix c >r fc <fc i 6 - 2 o 

-)i>m*fc\mmm&\ o^ztxDi-yf-jmx&z. 

[0010] Ar, -Ar, <DM&ffl±LXte, WX- 

-r>f>yn^ 9-r>hy^S, 4-*>";^s, 

3-tfy^l/g, 2-t*y^s, 3 50 



(1) 



m 

-^y^fi. 2-7»;jH v 3 -^xxjug. 2-^x 
2 y;us, 2-^rv r yjug. 2- 
^v^i^/y^g, 2 -^>7f77y;i/S, 2- 

S ^/y^l/S, 4 3 

3 - x^i^xxji^ 2 
4-n-^nt , Jl/7x^i > 4--rv^ntvu^ 

a:x;l/S, 2 - 4 VZfU t')iy x^iH, 4-n-^^- 
jly x^JbS, 4~^V^^7x^;H, 4-sec- 
^Jl/7x^S 4 2 -sec -T/^Ml^xXjI/H, 4- 
tert-^^-;l/^^^;l/S, 3 - tert- y^-Jly x. x;l> 
1, 2 - tert- z?3-)ly x. 4 - n --^>^-;U^ 

4 - >f vof-Jiy 2 -*:t^> 
^-JlM, 4 - tert--^>^^l/^3:^-;US v 4- 

n--^+^;!/^*x;l/S, 4- (2' 
7x^S, 4-n~^>il/7x^H, 4 - n - ^ 
^Jl/7x^H 4 - ( 2' -x^l^+^lO y 
x;l/g, 4 - tert- * ^^-)Vy * 4 - n —r^ 

4-->^P^>^7x^;H l 4 - e> 
^d^^7x^.jH, 4- (4' -y^i^^a^ 

;l0 4 - (4 ' -tert-^^JU^^ a 

7x^jH, 3 -isZu^^isfry x.—fr 
S, 2-^^P^+->;b^ x-jH, 4-x^;l/-l- 
6-n-^;b-2-^75 1 ;US, 2. 4 
— ^^I^x-jUS, 2, 5-^^l/7x^.;H t 
3, 4 x-Jbg, 3. 5 ~^^l/7x^. 

2. 6-^^7x^JH, 2, 4 
7x^H, 2, 3, 5-hU^W7x^;H, 2, 
3. 6- h M^I/7x^;H, 3. 4. 5-hy>^ 



;l,7xx;Ug, 2. 6 -i?x^7x^;H k 2. 5- 
%>4 VT'dtJi^xx^g, 2, 6-i>jvzf?)iyx. 

x;bg, 2, 4 tert-:/ 3^1/7 xX^S, 2. 5 

-^-tert-7>;l/7xx;l^ 4. 
^Jl/-2 -S?)ly *~)im, 5-tert-^^-2- 
y^jU7xx;US 4 4 -tert-:/^Jl>-2. 6-^?* 

[0 0 1 1 ] 4 h^>7x^;H ( 3 f-*->7 
xx;t,g % 2 - ^ F^y7x^jH, 4-i^'>7* 

4-n-:/ntf*^7xx;i,g k 3-n-7*nii< 
*Zs7*~)im. 4 -^V^D^^x^H, 2- 
>fV^D^^>7xr.;H, 4~n-:/h^>7xx;l, 

4-^V^h^^7x^i, 2 - sec -^h*>" 
7x^;H 4 4 -n -^>^;1/^+^^x^jUS, 4 - 
>f v^>?-;i/:*-^>7xx;i,a, 2 - >( v^>^;M-* 
i/7xXjH 4 4-**^>3 L Jl':^*>7xx;l/g 4 2 
-^^^>^;b^^^>^x^;l^S. 4 - n -^*is)l* 
+i/7x^;H, 2- (2' -x*Jl,7>Jl/) **ri/y 
xx;Ug, + 4-n 

-f^t+^7xXjH 4 4 -zs? U^3rZ/)l<*jrZs 
7x^1, 2 -is*7U^*ris)\s**risy x x;l<g, 2 

b^>- 1 -:h7^;l/S 4 4 1 -^7 

^US. 4 -n 1 -^7^;1>S, 5-xh 

1 -^7?-;l/L 6 -x h^>-2 -j-yf-Ji 
S, 6-n-7>^>-2-^7^;l>a, 
->;i/^^->-2 -i-y?;i>m. 7-^h=^>-2-^7 

1 -n-?Y*ris-2-±y?-hm. 2 - J ? 
;b"4-yh + ^7xXjH, 2 -^^l/- 5 h* 

3- i^~5-^h^7xx;H, 2 h+S*'- 

4- ^^1/7x^1, 3-^ h+'>-4-^f^7x 
x;l/S, 2. 4-^h + i/7xx;H l 2, 
h**>7xXJl,S, 2. 6-^F + t/7x^t 
3, 4-^h+^7x^H, 3. 5-i^h*^>7 
x^;H, 3. 5-yxF+y7x^;H, 3, 5-^ 
-n-^K^>7xXjH k 2-^F^>-4-xh^ 
J/7xx;H, 2-^F + V-6-x Ftv7x^ 

3. 4, 5-F'J^h+^7x^;H, 4-7xx 

;l/7xXjH t 3-7x^7x^1/1, 2-7 xXJl/ 
7xx;H, 4- (4' -^fjl/7xxjb) 7xx;l/ 
4- (3' -y^7xxjb) 7xx;H, 4- 

(4' -y^V7xx;l.) 7xx;H, 4- (4' - 
n-^F^7xX^)7xXjH 4 2- (2* -j* b 
+i/7xx;l/) 7xx;H, 4- (4' -^ua7xx 
Jl/) 7xx;H, 3-^W-4-7xX^7xXjl/ 
3-yF^y-4 -7x^7xx;H ( 

[00 12] 4-7WP7XXJH, 3-7Jl/*n7 
xxjH, 2 -7i^D7 xXJH ( 4-^OD7xX 
^S, 3-^DP7xx;l/i, 2-^PU7 xXJbi, 
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4 -7'P^:7xXJl/S % 2~yn^r7xX;H, 4 - ^ 
DD-l-t7fJH, 4-^PP-2-t7^;H k 
6-^n*-2-^7^;l/S, 2. 3-^7Wa7x 
xjug, 2. 4-^7;^D7xXjH 4 2. 5-^7 
j^d7xxjH 4 2. 6-isyji*uy*~ji>m* 

3. 4 - ^7;l/tH7 xXjH, 3. 5~^7W07 
xx;H t 2. 3 -^PP7 xx;H t 2. 4-^£ 
DD7xx;H, 2. 5-^^UP7x^;H, 3, 4 
-i?^Pi37xx;H ( 3. 5-^PP7xxjH, 

10 2, 5 -^^D-=e7xXJl/S, 2. 4, 

7xxjH 4 2. 4 -^PP- 1 -^7*;Ug, 1. 
6-^^Dn-2-t7f;H 4 2 -7;l/*n-4-^ 
fJl/7x^;H, 2 -7;U^n- 5 f;l/7xx;l/ 
1, 3-7;l/tD-2-^^l'7x^;l'i 4 3-7^1/^* 
p- 4 ->^i/7xxji/|, 2 4 -y;l*u 
7xx;H 4 2-^^-5-7;^P7xXjH 4 3 
-^^I/-4-7WP7xXjH, 2 ~^PP-4 - 
^W7x^H, 2-^PP-5-^fil/7xXjb 
2-^PP-6-^f;l/7xx;H, 2-y^-;!/- 

20 3 -^PP7xx;H, 2-^^I/-4-^PP7xX 
jUI. 3 -y^-;l/-4 -^aa7x^;H, 2-^pp 
-4. 6-^^7xx;H 4 2-^h*f-4-7 
Jl/tP7xX;H l 2-7J^D-4-^h4 1 y7xX 
;l/g % 2-7WP-4-xl-+y7xx;H, 2-7 
h + y7xx.;VS, 3-7;U^*P-4- 
x^y7xx;H t 3-^DP-4-^h+y7xx 
^S, 2-yh+y-5-^PP7xXjH 1 3-^h 
+y-6-^PP7xx;H, 5-^PP-2, 4-^ 
y h+ey7xx;l,Sfe<!f*W'2>C<b^r#^^, Cft 

30 e$ci^£ft&k(Drtetti>o 

[0013] -«5S ( 1 ) -cmztizit&wicte^x, 

e>g. $)Sl^g^$/di*S»©7'J-^i^t, 

»*kk. *^m^ ^oy>i^ <«*.«. 7^ 

jUS» n-7 , Pt'JH 4 >rv7 r afcVbS > n-7>;l/ 

tert-7?)im. n ^>^;l/S. 

40 -fV<>*JUS. ^-O^Ug, tert-^>^^S, 
n -^*ris)VM. >^ P-^ + ^Ug, n -^zf? ;l/g v 
V^P-^+VJl'^JUg, n-**^HS» tert-sf^ 
^I/g, 2 -x^;l/^+>>;VS, n-^x;bg H n -7 s 
^gft<t*> , 0(DtM. #&£/cttSltt 

(DT^rn + ^g ^h+yl, xf+yl, n 

-7'Ptf+^g, >fV7*P^yl, n-7-h*^S, 
-/V^h + Vl, sec + n — i>?)l>** 

ism. ^jr^yz-frx^ism. n — -^s^i^^g, 

i/?U^is)l>**risW. n -*^7>;l/^^^S. n - 
50 ^^t'^ + t'g. 2 -x^^f^ + ^g, n- 



(5) 

7 

ggg&6-l OOgft$/c(i*g8i07U-;« (MA 
&£ 4 y x-jim, 2-y^7x-Jl/I % 3-^3^:7 
x~;i^ 4 -^^;U^x^-;l/S, 4 

4-n-yut';^x^H ( 4 -tert-:/^;U7 
x~;l>g, 2 h+^x^H, 4->F^>7i 
-^S, S-ih^x^H, 3 -7Jl/tP7x^ 

2 £9 iff 

£L<ti, 7**011^ tSfRJJSH 1 . &JRftl 10 

4©r^3*s/«r*s. -«SC (i ) r«3ti«irb« 
[0014] *»w«c«4-j»ac ( i ) 

• M*Wb£4Il 20 

»# 

(ASP) 

A- 1 . 2- (N, N-^7x^l/7$/) -9. 9 

2. 2- (N-7x^-N- (4' -J?-Jiy*^ 
jl) T^] - 9. 9 -5^^^-;l/^;U^U> 

3. 2- (N-7x^l/-N- (3' -y*;U:7x~ 
Jl) 7^] - 9. 9 -y7x^;l.7;^U> 

4. 2- (N-7i^Jl/-N- (2' -y^;I/:7x~ 

)l) 7^) - 9, 9 u> 30 

5. 2 - (N-7i^;l/-N- (4' -:c.*Jl,7x~ 
r 5 ^] - 9, 9 -V>y *~;ly)l*u> 

6. 2- CN-7x^;I/-N- (4' -tert-^Jl/ 
7x-jH 7^) -9. 9-i/7x^l/7;^l/> 

7. 2- [N-7x^l/-N- (1" -*7*Mb) r 
5-0 -9. 9 -5P7 x—;l/:7^;*-U> 

8. 2- (N-7x^l/-N- (2' -^7*;L,) T 
5-/] -9, 9 -V>y x~)ly)is*[s> 

9. 2- CN-7x~;l/-N- (4' -fc'Ji^l/) T 
S^D - 9 , 9 -5/7 x^;b^;U^U> 40 

10. 2 - (N-7x^;l/-N- (2' -*x~;l,) 
7^) - 9. 9 -y7x^l/7;^l/> 

[0015] 1 1. . 2-CN-(3' -y^7xr. 
-N- (4" -^?-Jl/:7x~;l/) 7^) - 9, 9 

-^7x^;I/7Wl/> 

12. 2- CN- (2' - N- 
(4" -i/fU^isJiy *ol>) 7$/) -9, 9 - 

13. 2-CN. N-^ (4' W7x^l) 7 
s-O-g, 9 -ity *.~)iy )\s*i<y 50 
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14. 2-CN. N-Zs (3* -y^7i^) T 
5 -/] - 9 , 9-i/7x^7Jb^U> 

15. 2-CN. N - ^ ( 2 ' -y*n>:7*~JlO 7 
5-/) -9. 9-^7xi;l/7;l/*U> 

16. 2-CN. N-t/ (4' -1^7x^)7 
5 -O - 9 , 9 -V? *—)lyfr*U> 

17. 2-CN. N-t> (4' -tert-^Jl^x^ 
;l<) - 9. 9 -t?7x^.Jl/7;l/*U> 

18. 2-CN. N-^ (4* -n -*2?-)ly *~ 
)l) 7^) - 9. 9 -^^x^;l/^;b^U> 

19. 2- CN-7x~;l,-N- (2* . 4' -to* 
^7x^,11/) 7^) - 9, 9-^7xr.^7J^l/ 
> 

20. 2- CN-7xJ=.JU-N- (2' . 6* -is* 
?)l>y *^)l<) 7^) - 9, 9-i/7xr.;i/7Wl/ 

2 1. 2 - (N-7x^-N- (3' . 4' 
^7x^i/)7?^)-9, 9 -Vy *^)iy )i*i< 
> 

22. 2-CN. N-^(2' . 4' -^^7x 
^) 7^) - 9, 9-^7x^I/7Wl/> 

23. 2- CN. N-t> (2' . 5* -^^V^Uf 
jly^^jl) -9, 9-^7x^7;^l/> 

24. 2-CN. N-^(3' . 5' ~^^7x 
^) 7^) - 9, 9 -is? x—}\*yfozlr\sZs 

25. 2-CN. N-t? <3' . 4' . 5' - b V * 
^7x^1) 7^) - 9, 9 -isy *~)ly)l*is 
> 

[0016] 26. 2 - (N-7x^;l/-N- (4' 
-yh+^7xiJl/)7i/) -9, 9-^7x^7 

27. 2 - (N-7x^-N- (3' -j*b*risV 
x^.;!/) 75^) -9. 9 -^7x^Jl/7;l/^U> 

28. 2 - CN-?x^;U-N- (2' b*zsy 
x~;l0 7^) -9. 9 7 x Jl/:*u> 

29. 2 - (N-7x^-N- (4' -n-^h + 
->^x^;b) 7 5-/) -9. 9-i/7x^7;l/tl/> 

30. 2- CN- (3* - J ?Jly -N- 
(4" -n-^*^;l/^+^^x^l/) 7 5-/) -9, 

9 -5/7 x^;l/^;U^*u> 

3 1. 2 - CN- (3* -y h*5>7x~jl/) -N- 
(4" -jt b*isy*~)l) 7 5 >0 -9. 9-^7x 

32. 2-CN. N-^>(3' ~S F^^7x^) 
7^) - 9. 9-^7x^.;l/7WU> 

33. 2-CN. N-SM4' -xF^>7x^) 
7^] - 9, 9-^7x^;l/7;^l/> 

34. 2 - CN-7x^;U-N- (2' . 4' -V* 
Fti/7x^Jl/) 7^) - 9, 9 -is? *~)l,yjl* 
U> 
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35. 2- CN- 7 x N- <3' . 4' -IsM 

u> 

36. 2- CN- ^x^-JU-N- (3* . 4' , 5' 
-FMh+^>7x^) 7^) - 9, 9-^7x^. 

37. 2-CN. N-S^ (2* -y h*f-4' -x 
h+'>7x^) 7^) - 9, 9-$>y *.~)Vy)lt 
u> 

38. 2 - (N-7a^;L-N- (2' 10 
4' 75/) - 9, 9-i^*x 

39. 2 - CN-^^^;U-N- (3* -x^;l>- 
5' h^z/y x^Jl) 7^] -9, 9-^7^ 

40. 2-CN. N-^ (2' -^=^-4' -J h 
^>7x^l/) 7^)-9, 9-^7x^1/7^1/ 
> 

[0017] 41. 2 - CN. N-t^(3' -jt*)l 
-5' F + ->7x^) 75V) -9, 9-^7x 20 
^jiyjl^U> 

42. 2 - (N-7x^;b-N- (4' -^;U^n^ 
^xji/) y ^ y j - 9 . 9 >\sjri>> 

43. 2 - (N-7x^;l/-N- (3' -yjltuy 
y ^ y ] - 9 , 9-^7x^.ji/7;i/tu> 

44. 2 - (N-7x^-N- (3' -Zuuy * 
x;b) r 5 >0 - 9 , 9-^7x^I/7;l/tl/> 

45. 2 - (N-7*^-N- (2* -?uay * 
x;U) r^) - 9 , 9 -^r? ^^;l/^;b^u> 

46. 2-CN, N-^ <3' -V *-)\,) 30 
7^) - 9, 9-i/7x^l/7;^U> 

47. 2-CN. N-^ (2' -7;l/*a-4' - M 
f^7x^) 7^) "9, 9-^7x^7^1/ 
> 

48. 2-CN. N-^ (2' -yjl^U~4 f -x 
^i/7x^)7^) -9, 9-^7x^7W 

49. 2-CN. N-i> (3' -y^Jb-4' -?)l> 
t07x^.;l) 7^) - 9, 9-^7x^7;^l/ 

> 40 

50. 2-CN. N-t^ (2* ->h*^-4' -7 
^tD7x^l/) 7i/) -9, 9-i/7x^l/7;i/t 

u> 

[0018] 51. 2 - (N-7x^-N- (4' 
-7x^1/7x^1/) 7i/) - 9, 9-^7x^7 

52. 2 - (N-7x^;l/-N- (2' -7x^7 
*^)7^)-9, 9-^7x^7^tl/> 

53. 2- (N-7x^;l/-N- (4' -[ 3" - M 
^l/7x^]7x^)75^)-9, 9-^?*x 50 
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)iy)l*isis 

54. 2- (N. N-^7x^7^) -9. 9- 
fc?X (4* -y^;l/7x^;l/) ^;l/^u> 

55. 2-CN. N-is ( 1 ' -t7^)7^) 
-9. 9-tfX (4* ^^7^Jl/) :7;l^u> 

56. 2-CN. N-^(2' -7'JJl/)75^) - 
9. 9-fc?x(4' -yf;l/7x^)7;l/tl/> 

57. 2- (N. N-y7x^7^) -9. 9- 
\Z7s (3' -y^7x^;H ^;l/^u> 

58. 2- (N. N-^7x^7^) -9. 9- 
tr* (2' -y^7i^) ^;l/^u> 

59. 2- (N. N-^7x^r^) -9. 9- 

trx (4' -xfji/7x^H 

6 0. 2 - ( N. N-^7x^;l/7^) -9. 9- 
tf* (3' -tert-^^;l/7xx;I/) ^;U^U> 
6 1. 2 - ( N. N-y7x^7;y) -9. 9- 
trx (2' . 4' :7;i^u> 

62. 2- (N. N-^7x^l/75/) -9. 9- 
fcTX (3' . 4 ' -t/x^7x^H "7;I/^U> 

63. 2- (N. N-y7xx;l/7^) -9. 9 - 
fcTX (3' . 5* -^Wix;l/) ^;l/^u> 

64. 2-CN. N-is (4* -^^7x^)7 
^) -9. 9-tfX (4" -/^7x^b) ^JU^- 
U> 

65. 2-CN. N-t? (3' -yf;l/7x^)7 
^) - 9. 9-t^X (4 W -^WiXiH yjl* 

66. 2-CN. N-t> (4* -j**)Vy*~)l) T 
-9. 9 - fc'X (3" , 5" -y>^7^ 

;l<) ^;U^u> 

67. 2-CN. N-^(3' -^^7xXi) y 
-9. 9-e* <2" . 4" -^^7iX 

68. 2-CN. N-is (3' -^^7x^)7 
- 9. 9-fcf*<3". 5" -^-tert-^;U 

^^x;l/) ^JU^-U> 

[0019] 69. 2 - (N-7x^b-N- ( 1 * 
-1-y*)V) 7$/) -9. 9-fcTX (4" -^;U:7 
xx;U) U> 

70. 2-(N-7xX.;^N-(3' -*xx;lO 
7;/) -9. 9-fcTX (4" - ^ ^)hy * x;l/) 

71. 2 - (N-7x^-N- (3' -yVJl>) 7 
$ /) - 9 , 9 -t'X (4 M -^^;I/7^jH ^Jl/^- 

72. 2 - [N-7x^-N- (3' -J?)l>y* 
x;U) 7^) -9. 9 - fX (4" ->^;U^xX 

73. 2 - (N-7x^;l/-N- (3* - s.9-)ly ^ 
x;U) 7^) -9. 9 - t'X <4" ->^7xX 
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7 4. 2 - (N. H-isV *~)VT$S) -9 * 
x;b-9- (4' -jt*foy*~jib) yji* u> 

75. 2- (N. N-^7x^7^) -9-y 
x;b-9- (3' -x^A^x^AO yjl*\s> 

76. 2- (N, N- 1*7* —AT ^ s) -9. 9 - 
ex (4* -^F+'>7x^) ?A;tU> 

77. 2- (N. N-i?7x^7^) -9. 9- 
ex (4* ^JU^U> 

78. 2- (N. N-isy *.~)l>y -9. 9- 
tTX (4* -n-^^W+^^x^) :7A*U> 

79. 2- (N, N-^7x^7^) -9. 9- 

trx (2* . 4' -i>M b*isy *xa) ?a*u> 

80. 2- (N. N-^x^7^) -9. 9- 

trx (3* , 4* -^F^Wx^i/) y)i*i<^ 

8 1. 2- (N, N-^7x^7^) -9. 9- 
fX (3' , 4' -^n-7'D^i/7x^) t7A 

82. 2- (N, N-^7x^.^7^) -9, 9 - 
fx (3' -y h + ^-4* n -yh+v7x^ 
A) y)l>*\s> 

83. 2 - CN-^xxa-^n- (3* -M*i\,7 x 
x;U) TS >0 - 9, 9 - fX (4" h^^x 
A) yji>*\s> 

84. 2 - CN-y xxA-N- (2* -^fi7x 
xA) 7^) - 9. 9-fcfX (4" h+^-xX 

A) y)\,*is> 

85. 2 - CN-?xXA-N- (4' 
A?*xA) 7^) - 9. 9 - fx (4 M b^ris 
y yfrXisi/ 

[002 0] 86. 2-CN. N-^(3' -jif-fr 
7x^Jl/) -/) - 9, 9 - tTX (4" V^risy 
x^;H :7A;fU> 

87. 2-CN, N-Zs (4' -x^A:7xXA)T 
- 9. 9-tTX (4 M h^>?*xA) 7 A 

88. 2-CN. N-S? <3' -y^A^xA) y 
^ >0 - 9. 9 -fc?X (3 " . 5 M h*^-4" 
-XK'>7x^il/) ^;U^u> 

89. 2 - CN-?xx;U-N- (3* -^F^7 
xx;U) 7;/) - 9, 9 - tfX (4" ^A? *x 
A) yj\,*U> 

90. 2-CN. N-is (3' - 7 A:*U ? x xA) 
TS^i -9. 9-b*X (4" -^A^xA) ?A 
:*U> 

91. 2-CN. N-2P<3' -^PU7x^l/)7 
5>0 -9-7x-;l/-9 - (4" -^F^7x^ 
A) y;i*i,y 

92. 2- (N, N-^7xxAy - 9 - 
(4' -y^7x^;l/) -9- (4" -^F^>7x 
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xA) ?A:*lx> 

93. 2- (N. N-^7xxAy ZS) -9- 
(4' h*^:7;r.xA-9 - (4" -x h^>y 

xA) y)l*l>> 

94. 2- (N. N-^7x^7^) -9. 9 - 
fc'X (3' -y^A-4' -^h+^xxA) ^ju^- 
U> 

95. 2- (N. N-S^xxAT:;^) ~9. 9- 
trx (2* -^A-4' -x F+^7x^Jl/) :7A* 

10 U> 

96. 2- (N. N-^7x^7^) -9. 9- 
fX (3' -tert-:/*A-4' -^Ff>7x^b) 
7A*U> 

97. 2- (N. N-^7x^il/7^) -9. 9- 
fcfX (3' . 5' -l>J?)l-4' -^h+^otx 
A) y)i*u> 

98. 2 - (N-7x^-N- (2* -yWx 
xA) 7^) -9, 9 -ex (3" -y^A-4" - 
y h 3^>:? xXA) :7A:*u;> 

20 9 9. 2 - CN. N-t? (4' -^^7x^Jl/) T 
;/) -9. 9-tTX (3 M . 5" -^y^A-4" - 
lFf>7x^) ?A:^U> 
100. 2-CN. N-Zs ( 3 ' -^^7x^1/) 
7i^] -9- (3" - 4" -xh+^^^x 

A) -9- (4 M> -^ F + y7x^) :7A;*-U> 
[0021] 101. 2- <N. N-^7x^7^ 
y) -9. 9-fcTX (4* -7Jl/t07x^) 
U> 

102. 2- (N. N-^7x^7^) -9. 9 
30 -b'X (4' - ^nu^xA) ?A*U> 

103. 2- (N. N-^7x^7^) -9. 9 
-fcfX (3* . 5' -^7WP7x^) y)\s*[s> 

104. 2-CN. N - ( 4 ' -x^A:7xxA) 
7^] -9. 9-tTX (3" -^PD:7xXA) 7A 

105. 2-CN. N-^(3' ^Hr'>7x^ 
A) y ^ y } - 9, 9 - t'x (4" - ^DD7x^) 
7A* U> 

106. 2-CN. N-^ (4' -^^^7x^1/) 
40 T^>0 -9~7xxA-9- (4" -^DP7x^ 

A) :7A;frU> 

107. 2-CN. N-^(4' -y^7x^K 
75y) -9. 9-trx (2 M -^;u^d-4 m -x h 
^->y yji*is> 

108. 2-CN. N-^(3' -^^-;U^^x;U) 
7;/) -9. 9-bTX (3" -^un-4" -xh* 

109. 2-CN. N-y <3' - ^^^-D^^x 
;u) 7$y) -9. 9 - t'x (2" - -n 

50 -y 9 u#*isy xx;b) 7;b^u> 
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110. 2 - (N, N-^7x^Jl/7^ /) - 9. 9 
-ex (3 f . 5* -t^M-p-4' -/ r+i^x 
x;t>) 7;U^-U> 

111. 2- (N, N-t?7x^l/r^) -9. 9 
-ex (3' . 5' -x Kv^^ 

112. 2- (3' -x*;!,- 
5' -/ r+^^xjlO 75/) -9. 9 -ex 
(3 M - yjl*u~ 4" ->^7i^.;l/) 

113. 2- CN-?*~;l>-N- (2* -^*;U- 10 
4* -/ KV7i^Jl/) 7^) - 9, 9-ex 

(3" - ^oa-4 M -^h^>7x^) ^;i/^*u> 

114. 2- CN, N-^(3' h*^:?^- 
)V) 7^) - 9- (3 M -y^7x^) - 9 - 

(3 , "-^^b-4 ,M -^DD7x^) ^^^U> 

l 15. 2- (N. N-isy x.^)iy /) -9-7 
^x;U- 9 - (4* -^Jl^P? xxjb) ^;U^u> 

116. 2 - CN. N-t?<3' - J3-J17 
7^) -9- <4 M -x h + -9- 

O^-^an^xx^) ^;u^-u> 20 

117. 2- (N, N-^7x^7^) -9.9 
-ex (3' -:7*x;u-4' -y^->7x^) 7 

[0022] (Bf¥) 

B - 1 . 2. 7-tTX (N, N-^7x^7^) 
-9, 9 -^7 x^;b7Jbtl/> 

2. 2. 7-ex (N-7x^;l^-N- (4* -J? 
)W *~)\,) 7$y) -9. 9 x^;l/^;l/^u> 

3. 2, 7-ex CN-7*x;t,-N- (3* 

J17 7^) - 9 , 9 -^7 ^x^:7Jl/;*-b> 30 

4. 2, 7 -ex CN-^x^b-N- (2' -y* 

^7x^.^) 75/] - 9 . 9 - isy *^)iy 

5. 2, 7 - ex (N-7x^;l/-N- (4/ -x* 
^7x^Jl/) 7^) -9, 9 - ^x;l/^;b^U> 

6. 2, 7-ex CN-^x^;b-N- (4' -tert 
-7?)ly 75/) -9, 9-^7x^7;l/ 

7. 2, 7 - ex CN-r7xx;l/-N- ( 1 * -i~y 
*)l>) 7 5/] - 9 , 9-t/7x^7WU> 

8. 2. 7-ex (N-7xr.;l/-N- (2' -^7 40 
^) 75^) -9, 9 -i?? ^^;l/^;l/^-u> 

9. 2, 7 -ex CN- ^^xjb-N- (2' -ey 
V>)\s) 7^] - 9 . 9 j:X^^;U^U> 

10. 2. 7 -ex CN-^^^;ix-N- (2* -y 
VjD 7^) -9. 9 -e^y 

1 1. 2, 7-ex CN - (3* -J*>\,y*~)\,) 
-N- (4 M - J?)l>y 7^) - 9. 9 - ^ 

12. 2. 7 - ex CN- (2' -^^7x^1/) 
-N- ( 4 " -^^n-^+^ur? x^;i/) 75/) - so 
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9, 9 -y7x^7ib^U> 
[0 02 3 ] 13. 2, 7-exCN. N-^(4' 
^x;l/) 7^) -9. 9-$/7x^l/7Jl/ 

14. 2. 7-exCN. N-5M3' -^^7x 
xjb) 7^) -9. 9-^^xX;l/^Jl/^u> 

15. 2. 7-exCN, N - ( 2 ' 
x;U)75/)-9, 9-^7x^;l/7Wl/> 

16. 2. 7-exCN. N-S* (4' -x^7x 
75^) -9, 9-i/7x^7J^l/> 

17. 2. 7-exCN. N - ( 4 ' -tert-:/* 
j 1/7 x^jH 7 5/) - 9 , 9-J/7x^7;l/tU> 

18. 2. 7-exCN. N - ^ ( 4 ' -n-*** 
JV7x^) 75^) -9, 9 -^7x^Jb7Jl/tl/> 

19. 2. 7 - ex CN-7 ^x;U-N- (2' . 

4' -y^W7x^;b) 75^) - 9, 9-i?7x- 
)l<y)l*l<> 

20. 2, 7-ex CN-7x^-N- (2' . 

6' -i/^f;l/7xr.jl/) 7^) - 9, 9-i>7x^ 
)l>y)l* U> 

2 1. 2. 7-ex (N-7x^l/-N- (3' . 
4' -S^rf^Jl^x—JlO 7^] -9. 9-^7x^ 

22. 2. 7-exCN, N-^(2' , 4' 
f;b7x^) 75/) -9, 9-^^*^^^;U^u 

23. 2. 7-exCN, N-^(2' , 5* ~V>4 
y7'DfJl/7x^l/) 75^) -9. 9-^7x^7 

24. 2, 7-exCN. N-^(3' . 5' 
^7x^;b) 75/) - 9, 9 -^7x^l/7Jbtb 
> 

25. 2. 7-exCN. N-t>(3* . 4' , 5* 
- r ')S?)ly xx;U) 75 /) -9. 9 -Vy 
y)\>*i<> 

[0024] 26. 2- (N. N-t/7x^75 
/) -7- CN' . N' (3* -/^7x^) 

75/) -9, 9 -y7x^.;I/7W U> 

27. 2 - CN. N - ( 3 ' -/fJl/7x^75 
/) ) -7- CN' . N' -2* (4" -/f;l/7x^ 
JU) 7 5 / ) - 9. 9 -Isy *~)ly)l*\s> 

28. 2- (N. N-y7x^75/) -7- 
CN' -:7*~JI/-N' - (3' -J?)iy *~Jl) 7 
5/) -9. 9 -^7 *~)ly )1>*V^ 

29. 2- (N. N-y7x^;l/75/) -7- 
CN' -7 *^;U-N' - (3* . 5' -isS^fry*. 

x;U)75/)-9. 9 x U> 

30. 2- CN-7^x;U-N- (4' -J?)l>y * 
^U) 75/) -7- CN' -7x^-N' - (3" 
-^^7x^) 75/) - 9, 9 -isy *~)l>y )l 
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31. 2. tN-7 *~)1>-N- (4' -A 

h+->7x^) r^) -9, 9 -*j>v *~)iy)i* 
u> 

32. 2. 7-fcf* (N-7x-;b-N- (3' 

h + r 5 /) -9, 9 -Jl/? Jl^ 

33. 2. 7-fcT* (N-7x^-N- (2* -/ 

F + ^i^w r^) -9, 9 -i;? :I:.^^:7;^:* 
u> 10 

34. 2. 7-fcT* CN-:7x~Jl/-N- (4' - n 
-7 b*zs7 *^Jl) 7$y) -9. 9 -y7x^l/7 

35. 2. 7-fcT*CN-(3' 

- N - ( 4 " -n-^+VJM'+i'^x.s.Jb) 75/) 
-9. 9 -isy *~)l<7 )l#l'> 

36. 2, 7-fcT*CN-(3' F+y7^ 
-N- (4" -/ 7^) - 9, 

9 -isy x~)i>yji>*is> 

37. 2. 7-fcf^CN, N-i> (4' 20 
7^/) - 9 , 9 -z>y *~j\sy;l*i<> 

38. 2. 7-f*CN. N - 5* ( 3 ' 
x ^;l/) 7^/J - 9 , 9-^7x^7;^U> 

39. 2. 7-tf* (N-7x^-N- (2* , 
4' -^h + '>7x^H7;y) - 9, 9 x 
~)\syjl*ls> 

40. 2. 7-fcf* CN-^ ^^Jb-N- (3' , 

4' -i^ h + ^x—Jl/) 7 5 /) -9, 9-^^x 

[0 02 5] 4 1. 2. 7-b'X (N-7x^;l/-N 30 

- (3' , 4' , 5' ~hVJ h AO 7 5 
/) -9. 9-^^^^-;i/^;u^u> 

42. 2. 7-fcf*CN. N-^(2' -^Ky- 
4' -xh+^^x^^) 75/] - 9, 9 -¥y 
Jiyjl^r\y> 

4 3. 2. 7-fcT* CN-T7*— .A/-N- (2' -y 
*A<-4' -yh + ^x^) 7^) - 9, 9- is 

y *~)iy)\s*u> 

44. 2, 7-tTX CN-7*~A,-N- (3' -x 
^;U-5' -J 75 /) - 9. 9 - ^ 40 
7 x.z.A'? ^4* u> 

45. 2. 7-tTXCN. N-^ <2' 

4' -J Y*risy *~)\>) 75/) - 9, 9-^?*~ 
A*:7A**u> 

46. 2, 7-tf* CN. N - (3' -J?)l>-S' 
-M Y*risy 75/) - 9. 9 ->>^^^;U^ 

A<*u> 

47. 2- (N. N-y7x-;l/75/) - 7 - 
CN' , N' -5^(4' -^D^yWf>7x^ 

AO 75/) - 9, 9 -i?? x^A^A/tfuz^ so 
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48. 2-CN. N-^(3' -jt?)l>7 x.~)l) 7 
5/) - 7- CN' . N' <4" h^>7x^. 
A) 75/) - 9. 9 -^cn—A/^A:* u> 

49. 2- (N. N-y7x^;L^75/) -7- 
CN' ^-A-N* - (2* -/^;b-4' -M h 

+ y7x^) 75/) - 9, 9-^7x^;l/7J^l/ 
> 

50. 2 - (N-7x^-N- (3' -yH7x 
xAO 75/) -7- CN' -7x~A/-N' - (3" 
-xF + y7x^) 75/) -9, Q-S??*;^? 

[002 6151. 2. 7-fcT* CN-^x-A-N 
- (4* -y)i*ay 75/) -9, 9-v>y 

52. 2, 7-hT* CN-T7 .x~A--N- (3' ~y 
il/tC27x^) 75/) - 9, 9-^7x^7;^ 

u> 

53. 2. 7-fcf* [N-7x N - (3' 
OD7x^;i) 75/) - 9, 9 -V>y *~)\,y 
> 

54. 2, 7-fcT* CN-7*-A/-N- (2' 
PD7x^H 75 /) - 9, 9 -t?y *^-)i>yji*u 

> 

55. 2, 7-fcf^CN. N-^(3' -7WD7 
x^)75/)-9, 9 -Vy x~Jl/7Jl'2j > L'> 

56. 2. 7-exCN, N-^(2* -^A^U- 
4' -/^I/7x^;l/)75/) - 9, 9 -V7 x.~)l 

57. 2, 7-M (N. N-S?(2' -^A^a- 
4* -xh^7x^l/) 75/) - 9, 9-5>^x^ 
a?a^ U> 

58. 2, 7-tf^CN, N-^(3' ->^A/- 
4' -7WD7x^) 75/) - 9, 9-isy*~ 
Jiyjlfl'l' 

59. 2. 7-fcfXCN, N-Zs ( 2 ' -/F+y- 
4* -7;KD7x^;l/) 75/) - 9, 9-S>^^ — 

jiyjl* u> 

60. 2- (N, N-y7x^75/) -7- 
CN' . N* -^(4* -7WD7x^;K7^) 
-9. 9 -V>y x.~)iy)\s*l'l/ 

61. 2- (N. N-5/7x^75/) - 7 - 
CN' , 1ST (3' -^PD7x^Jl/) 75/) - 

9. 9 -zsy x.~)iyji>lru> 

62. 2-CN. N-i^O' -y^l/^x—AO 7 
5/) -7- CN' , N' (3" -^DP7x^ 
A) 7 5 / ) - 9, 9 -zsy *.~)iy)l*uy 

63. 2-CN, N-t? (4' -/ h4^>:7*~A/) 
75/) -7- CN' . N' (3" -^A^D?* 

75/) - 9, 9 -z/7 x.^-)l>7 Jltlsls 

64. 2 - (N-7xiA-N- (4' -j**)Vy* 



(10) 

17 

7^) -7- IN-7 *~)l~N' -is (3" 
-^Da7x^l/)7;^)-9, 9-^x^Jb 
:*U> 

[0027 ] 65. 2. 7-tTX (N-7x^l-N 

- (4' -7x^l/7x^Jl/) 7^) -9. 9-^7 

66. 2. 7-trx CN-:7*-;u-N- (2' 
x^-ju^ 75>0 -9, 9 ~Zsy *.^-)iy)it 
u> 

67. 2. 7-e* [N-^^^;U-N- (4* -[ 10 
3" -^^7x^;l/] ? ^r-Jb) 7^] - 9 , 9 - 
isy x^7^tU> 

68. 2- (N. N-^^ac^;UT 5 -7- 
CN' -:7x~;U-N' - (4' -[ 3" -J* fry x 

^] 7x^1/) 7^) -9, 9-^7x^l/7;l/t 

u> 

69. 2-CN, N-is (4' - > ?-^:7 * ^;L0 T 
^ y ] - 7- CN' -^^^Jb-N* - (4" -t7*~ 
;l>y 7^) - 9 , 9 * 7 ;l/3fu> 

70. 2-CN. N~is (3' ->H7x^)7 20 
-7- CN* - (4' - Jf-fry -NT 

- (4' -[3" -y x^;U] :7*~;l/) 7 ^ 
-/) -9. 9-i/7x^7J^U> 

7 1. 2-CN. N-J? <4' -J*)\,y T 
S->).-7- CN' -7x^-N' - ( 1 " -^^^ 
jl) 7^ ^] - 9. 9 ~^^^^-;u^;u^u> 

72. 2. 7-^X (N. N-^7x^7$y) - 

9. 9-trx (4* y>i*i<> 

73. 2. 7-t?* (N. N-^7x^7^) - 

9. 9-trx (3' -sz-jiy *~)i>) yjis*i<> 30 

74. 2. 7-f* (N. N-^7x^7^) - 
9. 9-fcf* (2* -^^7x^1/) ^Jl/^U> 

75. 2. 7 - f ^ (N. N-t?7x^7^) - 
9. 9-tTX (4' -x^;l/7x^l/) ?;U*U> 

[0028] 76. 2. 7-tT*(N. N-^:7*~ 
JlT^S) -9. 9-e^ (3' -tert-:/^:?*- 

77. 2, 7 - 1'* (N. N-^7x^7^) - 

9. (2* . 4' -isstz-jiyx-fr) yji* 

U> x 40 

78. 2. 7-tf* (N. N-^^x^JUT5^) - 
9. 9-fcj-X (3* . 4* yfr* 
U> 

79. 2. 7-fcfX (N. N-^7x^7^) - 
9. 9-tf*(3' . 5' -^^7xiW 7;^ 
U> 

80. 2. 7-tT^CN. N-^(4' -y^U?* 
^Jl) 7^) -9. 9-fcf* (4" ->^;l/:7*~ 

8 1. 2. 7 -tr* CN. N-S> (3* -J*)l>y*. so 
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~)l>) 7 * >0 -9. 9 - tTX (4" ->^7xi 

82. 2. 7-fcT^CN. N~is (4 # -^^l/?* 
^) 7^) -9, 9 -tf* (3" . 5" -isM*)\, 
y^^jl) y)l>*u> 

83. 2. 7 -fcf* CN. N-S* (3' -J?)\,y* 
7^) - 9 , 9-fc?X <2 M . 4 M 

84. 2. 7 -tf* CN, N-^ (3' -^^l^x 
7S>0 -9. 9-fcf* <3" . 5" -^-tert 

85. 2. 7-fc^X CN-^x^U-N- (3' 

r^^D-9. 9 - tr* (4" 

86. 2. 7-f* (N-7x^-N- (3* -x 
^l/^^^Jb) 7^) -9. 9-tfX (4 W 
y*~ji) y)i>*\sy 

87. 2. 7 - t*X (N-7x^;lv-N- ( 1 ' 
y?)l>) 7^) - 9. 9-tr* (4 M 

88. 2. 7-fcT* (N. N-i^7x^7^) - 
9-7x^-9 - (4' 

89. 2. 7-tf* (N. N->>7x^;l/7^ s) - 
9 -r^*—;!/- 9 - (3' u 
> 

90. 2. 7-fcf.X (N. N-^7x^7^) - 
9, 9-tfJ* (4' -^Ftv7x^;l/) y)l*[s^ 
[0029] 9 1. 2. 7-tTX(N. N-^?*~ 

;l/T 5 ^ ) -9, 9 - tr* (4' -xhf>7x^) 

92. 2. 7-fcf* (N. N-^7x^-;b7^) - 
9. (4* -n-^>W^>7x^)7 

93. 2. 7-fcTX (N. N-^7x^75/) - 

9. 9-trx (2' . 4* h+^>^^-;v) yfr 

94. 2. 7-fcf* (N. N-V>y x-JlTZ s) - 
9. 9-trx (3* . 4' H + yji, 

95. 2. 7 - t*X (N. N-i^7x^7^) - 
9, 9-fc^X(3* . 4 f -V>- n -^a#+e/7*- 

96. 2. 7-fcT^ (N. N-^7x^7^) - 
9. 9-fcT*(3' -S?-n-^h* 

x-=-;u) y)i*is> 

97. 2. 7-fcTJ^ (N-7x^.;l/-N- (3* 
T-Jlyx.^fr) 7^) -9. 9-f*(4" -^h + 

98. 2. 7-fcT* (N-7x^;l/-N- (2' 



(11) 

13 

*)i>y*~)i) r^) - 9. 9-ex (4" 
>y yjituy 

99. 2. 7-ex *~;l/-N- (4' -te 
rt-^;l/^x^;U) 7^) -9. 9-ex (4° - 

100. 2. 7-exCN, N-^>(3' 

*^)l>) 7 5 >0 - 9. 9 -ex (4" h*^?* 

10 1. 2, 7-exCN, N-^ (4' -*?)ly 

T^) - 9, 9 -ex (4" -> 10 

102. 2. 7-exCN. N-V (3' -y*;l«:7 
ocr.;U) T^^D - 9. 9 - ex (3" . 5 M -^h 

103. 2. 7 -ex CN-^x^;l/-N- (3* - 
yi«f>7x^l/) 75^) -9. 9-ex (4" 

104. 2. 7-exCN. N-i* (3' -y)l*U 
y 7^/) -9. 9 - ex (4" -^Wx 
^i/) yji^uy 20 

105. 2. 7-exCN, N-t> (3* -^DO^ 
T^^D -9-7x^.Jl/-9- (4" 

[0030] 106. 2, 7-ex (N, N-S?7a 
^;UT 5 /) - 9- (4* -9- 
(4" -yF + '>7x^l/) ?jb;fu> 

107. 2. 7-ex(N. N-^^*^;I/T 5>0 
-9- (4* -y b+^^^^JU-9 - (4 " -xh* 

108. 2. 7-ex(N, N-^x-Jl/TS^) 30 

-9. 9-ex (3' -y^;i/-4' -sb*zsy*~ 
ji) y)i>*is^> 

109. 2. 7-ex(N, N-^7x ~)V7 S /) 
-9, 9-ex(2' -j**)1-4' -ih^>7x^ 
;u) yjifuy 

110. 2, 7 - ex ( N, N-^x^7$y) 
-9, 9-ex(3* -tert-^^;l/-4' 
7x^b) yjij-isis 

1 1 1. 2. 7-fcf* (N, N-^7x^7^) 
-9. 9-ex (3' , 5' -^y^;l/-4' 40 
Zsy yji*i>y 

112. 2, 7-ex CN-7 *^)1>-N- (2* - 
J?)\sy*~)l) 7^] -9. 9-ex (3" -y 

- 4" -yF+->7x^H ^;i/^-u> 

113. 2. 7-exCN. N-t>(4* 

7^) - 9, 9 - ex ( 3 " . 5" -isM* 
)l~ 4" -xF^7x^K y u> 

114. 2. 7-exCN, N-t>(3' 

T^^J -9- (3" -j**)l-4" -xF^ 
->?x-;l>> - 9- <4 M, --rf K^>7x^) 50 



115. 2.7- 
-9. 9 - ex (4 

116. 2.7- 
-9. 9-ex (4 

117. 2.7- 
- 9 . 9 - ex (3 

118. 2.7- 
7$y) - 

;10 y;l*i>> 

119. 2,7- 

~>l) y;l^\y> 
12 0. 2.7- 
7^] - 
7x^jH y;l>*is 

[0 03 1] 12 1 

(4* -y^ji'^ 

(2 " 
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ex <N. N -isy *^-)l<7 ^ y ) 
' -y )i*ay yji^isi, 
ex (N. N-'^7x^7^) 
■ -^co7x^H ^;i/^u> 
ex (N. N-^7xx;l/7$y) 
' . 5' -^^JU^-n^^^;l/) y 

ex CN. N-i^ (4* -x^jl/? 
9. 9 - ex (3" -^nD7x^ 

ex CN. N-S? (3' 
-9. 9 -bfX (4" -^OP7x 

ex CN. N-i? (4* -y^:7 
9-7x^-9 - (4" -^nn 
> 

. 2. 7 - ex CN. N-ts 
~;U) 7^) - 9. 9- ex 
4" -x b^->^^^jU) yjlXU 



122. 2. 7-exCN, N-t^ (3 f -y^u? 
*xjio 7^) -9. 9 - ex (3" - ^ a n - 4 " 
-xF^>7x^) ^;l/^-U> 

123. 2. 7-exCN. N-i>(3* -?;l<*n 
yx.~)l) 7 = -9. 9 -ex (2" -*nn- 
4" -n - ^Dtf+i^xxji,) y)\s*is> 

124. 2. 7-ex(N. N-y7x^;b7^) 
-9. 9-ex (3' . 5* -zsyjita- 4* -y b 

125. 2. 7-ex(N. N-^7x^l/75/) 
-9. 9-ex (3' . 5' -xh* 
zsy y)i*is> 

126. 2. 7-ex (N-7xr.;l,-N- (3' - 
5 ' -j* Ft^x^l/) 75/) -9. 9 - 

ex (3" -^;i/^a-4" ^^-^u) yji>* 

u> 

127. 2. 7-eX (N-7x^-N- (2' - 
^^•^-4' V*risy T %y} ~ 9 , 9 - 

ex (3" -^an-4" ->F^>7i^) ^Ji/^- 
u> 

128. 2. 7-exCN. N-^ (3' h + ^> 
y r^^D -9- ( 3 *' -s?-)i<yx.^)l) - 
9- (3" , -y5 1 ^-4*' , -^Da^jcxjl/) y}\,*\s 

129. 2. 7-ex (N. N-^7x^7;/) 
- 9 9 - (4' -7WP7x^;b) 

130. 2. 7-exCN, N-e^(3' -M*)\,y 
T^s) -9- (4" -xF^7x^;H - 
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9- (3"'- paa? x-Hs) 7)i*is> 

13 1. 2, 7-f*(N. N-^j^rS^) 
-9, 9-fcTX (3' -y -J l-tv?! 

[0 03 2]^. ( 1 ) -cmStlZil&UKDS 

m=0xm;2ftZit£m. A8f©ft^t» 
«. WU*. 2 -T 5^-9. 9-^71^7^1/ 

•5. -fl&5£ (1) TSSnSft^)©^^, m = 

tf. 2. 7-i/T5/-9. 9-S^7*^7Jl/*U> 

gi^i^ny^bry-^siasf**. m\tem<m& 

5. */c. «*.«. 2. 9-i/7 

aw**. mit&yxD&frr-emfos nxmmr z, c 1 1> 
xaz. 

[0033] ^mnnf&tfikTu. a*. -Mcommm 

K. 4>fc< £fc ia©2^ia#£#W-r£#£:fclg£4>& 

<b£igJ©IE?U£ A*J <fc tfiEftfftjg. l^ftAfci tfS^ 
ifci2S©&&tlU-^U&:%l8U ©fMtCfED-C. IE?l&A 

^3&iil&»*^WTr*1i^&Af&£Jf £g&W&C <t <b 
-f#S. tfJiU*. ^Jfic«fllt-^{b^5©iE?LaA« 

mmmmmj:m&K.te. mtm&jEiiiZAmmmttc 

JS *$ «fc O'H^&Afi&iiJI©^ ©B £ taw tt b >M©JS^ 
(-B^f©^) ©ffifiXi-r^Cit-C^^o tfc. IE 

m * (cwtxmacr & c t i>x » s„ 

[0 034] *^©Wt5^l?%3fe^K43t,i-C. -« 
5£ ( 1 ) r-^$n.2>^b^5«. jE?taA^fiS^*/c« 

^^Kfcc^-cti. -ffise ( i ) xmstizit&m 

[0 03 5] *^Bj©W®^f?l%^^©^fiRi LX 

«. KKpg^Tsfc©t'«)&:< , wu*. (a) mm/ 
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(SI). ( B ) l^«/IE?L&A§ftiMJf /f&TBf/l&fii 

sow- (@2). ( c ) mm/¥kftm/m*&Affimm 
/fewnfz* (S3). ( d ) mmymim/mmmm 

* (04) fci'Sr^lfSCitf-Ct*. 3 6KB. ffe:fc 
@*^aA^^Uir^^/£S©^-CS)S (E) 
Pl@/iE?LaA^^I)l/m^aA^^)l/'^7^/m^ 

teAM^m/mmm* (05) i-rsc 

(D) S2©3H4fiJiS£ LT«. #&3fr£#£-/f^Src- 
>rt©m@Pa«:^3-a-fcl!©^ti^-C*S*i. 36 
10 (C«. ( F ) IE?l&Aiai&&». ffe?fo&9-*$J: 

t>'H^"£Aiftj£J&»*S£ 3 tt/c-JIffJ!?8-C-*t©fIfiB 

ra«:»^3-a-fcs!©^ (06) . (o jE?is.Amm 

mtcvmz &tcM<Dm* (07 ) . (h) 
un*&Am m&Lft * m$ 3 * fc-Ji^s§-c-*t ©ms 

P^«:g^f3#/cM©^ (08) 
[003 6] *%BJ©^«^I?^3^^«. Cft6©S£ 
J H8j?£{CPE-2>fc©-e«fr<. Ztl^tKDSXDfS+lCto^ 

r. iE?LaAia3iii. m^-aA^iiJi^ifi^Ji 
20 taw/c^-r -sci^-ct*. -en-en©si©^ 
(cfc^-r. jEiiiZ.Ai&mmtf&cmtvmic. je?l&a 

^aA^)Si©Pfl«:. ^^^im^aA^iH)i!c^© 

(A)M*^. (B)M^, (E) 
(F) S^^FSfc{i (G) M^r*«). 3 6 
{C»*L/<«. (A)M^^. (B)M^T-, (F)M 

(G) M^-C*^. 
[003 7] *^Hj©WtS^#^^^i L-CW. W^- 
30 «. (0 1 ) tern? (A) l^@/jE?LaA^jiil/^ 

m/n+iZAffimm/mmzim+ic-o^xtstw-rz. 

(0 1 ) tcfc^r. 1 2 «PBS. 3 IXsEfl&.A 

m&m. Auf&tm. 5izm*&Atfimm> 6«^?s. 

7 ««iR<r^r . 

[003 8] *^B^©W«mi?l%7t^«. S« 1 K3£ 

40 !J?';J'f;w^^^"J^-^, ijfj7afu>, 

#/c«^->- VfrhteZbVZmiZCtifiXZZ,. t 
6(c. mtf. -< >v*--m> fegfSS 

[003 9) 112^ L/-c«. tb$56«jf±*M®;©A*c» 

^js. <£&£tcixmm.mm&it£®iznm® , m£Lxm 
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;>-^S^A, rtTis^A, 5t>#XT>* mw&, mi 
EM. I TO • > • >f F) • # 

J«T\ <fc9#*L<tt, 5-5 0 Q/DSttfcKS-T 10 

H»(C, 5^1 0 00nmgfi, <fc 0 < 
10-5 0 0nmlS«-r^ o 
[0040] iE?Lj4A^3H^3 «\ R§@2p 6 (DIE?L (* 
<DaA£SJSK-jr&tS&6, to<kV&A2titciEfi 

?LttAift3SJB». ( i ) r*3ft*ffc£«MW:c/ 

tF^!/>ww». x^;^>sift, e?*sv>mm 

*©Bsifl^ #v**y *>*3£v*<Dmmfc #y- 
n - t^***si!/- *4>& < ± 1 « 

iE?LffiAiMWfcHR5£ ( 1 ) xmztizit&fa* 

[0 04 1 ] *»W«:*$l^rfflC»*fl6©jE?LffiAlftaS« 30 

(0J:ltt. 4, 4' (N-7x^-N- (4" 

-y^i^x^l/) r$^) tf7x^, 4, 4' -fcf 
X CN-7 xxjb-N- (3" -^;U:7 xr.;U) y 5 
s) tr^x^ji/. 4, 4' CN-? x~;u-n- 

(3" h+^7x-;H 7^) e:?x^.;k 4. 

4' -ex (N-7x^-N- ( 1" T 
% S) t'7i^Jk 3. 3' -t»^;U-4. 4' -e 
x CN-?*~;u-N- (3° -yf;l/7x^H 

^x^k 1 , 1 - tfX (4' -[ N. N-is 40 
(4 " -y?ji/7x^) r ^ ^] y x~;iO 5>^u^v 
*-y*>, 9. 1 o-ex CN- (4' -^ji/^xx 
Jl) -N- (4" - n *^Jl) T 5 J V x 

t>hU>, 3, 8 ~ ex (N, N-^7x^7; 
>>) - 6 -7x^l/7xt> h y 4 
N, N-ex C4" . 4 M, -eX[ N' . N' -V> (4 
-> xx;p) 7^] f7x^-;l/- 4 ' - -OIO 
7-y>, n. N' -ex [4- {w *~)\,y %s) 

y*~)l) -N, N' -^7x^-1, 3-i?T$s 

N. N' -ex C4 - (^7x^7;y) 50 
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7x-;l/) -N, N' -i?:7x~A>-l. 4-t?7^ 
^>-fe*>, 5. 5" -ex (4 - (ex[ 4-y^;u^ 
x~;l<] T^y) 7 x^JlO -2. 2' : 5' , 2" - 
£-*tf:7x>. 1, 3, 5- h 'JX (i?7*i^7S 
y) ^>-fe'>, 4. 4' . 4" - FUX <N-*JkrC!/ 

yju) Fy7xxjb75>, 4. 4' . 4" -hyx 

CN- (3"'-^f;b7x^l/) -N-7x^7i 

h 'J7x^7$>, 1. 3, 5 - h y X ( 4 - ^ 
7x^Jb7 ^ y7x^-Jl/) 7x^7S/) ^>^>35c 

<tr) . #*j?*y xyto^vzommi*. sKy-N-e 
~)iu)\s^v-)immft&£K)itftiLi,\ -«se (1 ) 

r * £ ft b£tt & fl6©jEnaAMiil««6* WT SYb^ 

wsrwa-rsate, iE?LaA^ii*&cA^^-^ 

(1) r*Sh4^«JO«^«* »*L< 0. 1 
*»%«±, <fc9#*t,<tt* 0. 1-9 9. 911% 
US. 3 6«c»£0<«\ l-9 9il%gg, 
£L<«, 5-9 5fig%*iS5ti!Si*r£. 

[0 042] ^14W, iE?L*J<fcCX*^aA«tB, 

m>mmm*m?zi)c&m m%.u. r^y k>^« 

>, £ y -fe>. -r^7->^u> 4 nn^ ( fF77x^ 
;i/^^n^>^^x>. ^>^7x^>^a^>^i? 

9, l0-^7x^7>f7t>, 9. 10- 
ex (^x^-jux^^^) r> hy-t>. 1. 4 - ex 

(9* -x^^T> h^-fe^JU) ^>-b*>, 4. 4' 
-ex (9" -x^x^TVh^-tz-^) t7x^ 

w«^Jll§» tmz.tf. hyx (8-* 

/'J^-F) 7Jl/^»)A, ex(10-^>V[h] 
+ y^7-h)^y^A, 2- (2' -eKn+-> 
^x^.;l/) ^>^tt1f!/-^Ma t 2- (2* - 
t FD+^7x^.;l/) ^>v r ^TV r ->'KDffifS^, 4- 

[W^L«, 1. 1. 4, 4 - t F 77 x ^ljV — 1 , 3- 
^a?^x>, 4. 4' -ex (2, 2-^7x^1^ 
;b) Dx^] . ^vy>»3»it CWittf, ^7>j> 
K ^y>6, ^vy>7, ^vy>30 t ^vy> 
10 6, ^vy>i38 ( ^7y>i5i, ^vy>i 

52, ^7iJ>153, ^y>307, ^vy>31 
1, ^y>314, ^vy>3 3 4, ^vy>33 
8. ^vy>343, ^7«j>5 00), tr^> Raffle 
C«^K, DCM1, DCM2), '/>B3H* 
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ft, *y ? )\<*is>to&v*:<Dmm&. tfvvx-ws 

tf^U>:fcJ:t>^<Dif2lft, #V t7^l/>^l/> 
fc<fct>'^cDS2lft, *y *-7*~u>^~u>:focfctf 

ft, ^x^u>fcfr.p>fei:^<Dil*ft^^) * 

[0043] *jf89S©*«WH«esRW*5C^r tt, A 
*»«c-M5K ( i ) r*3ti4{t^»***brc^*c io 
-M3C ( 1 ) T*3ti*ffc^W±fl6<D« 

S— MSt ( 1 ) r*3ti«4tMM>fltel*. *?*L< 
«, 0. 0 0 1-9 9. 9 9 9MS%HS«:ilS{T^o 

tL^o J. Appl. Phys., 65, 3610 (1989) , 

nmW-b - 2 1 4 3 3 2-Sf£SR«:gEJ8©<fc 5 CC, AtEJI 

Sf^cifct^$ 0 HttSC ( i ) ra^n^ft^ 20 
— ms ( i ) xmstizit-smz, *x Hb&n 

-M* ( 1 ) T»S*l**t£ttfC»LT. ftfeCD^3fe 

iffc^wt, o.oo i-4oss%g&, 
^ffl-r^o 30 

[0 04 4]— «K (1) r*S*i4^«fiflffflr4 

>, 9, 1 0 -tTX T>h^-fe 
>, 1, 4-fc?X<9* -x^^-;l/T> h^-fe^;U) ^ 
4. 4* -tTX (9 M -x*-^;l>T>h^-k~ 
AO e7x^fttftW«ci#tiS. «fl*. ^S! 40 

[0 045 ] ( 1 ) r*S*i4ffc£«Kr. ^ h 

ft^fti LxmMXitXM*BtiL m f&m&* *X Mb^ 

#6*ttw«^iSiSft^»soi^ com 
^, «*tt««A««ftcc»Lx. -MS < i ) r*s 

tlZit&Wi* »*L/<«, 0. 0 0 1-4 0SS%H 

a, cfco»*b<&*, o. 1-2 oar«%gftttffl-r 
6c -tax, < i ) s n t mm? hf&t&m 
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[0 04 6] n^^m^m^^m^wt otb, m 
-*a (a) — ma (c) xmztiz&it&m 

(Q ), -A 1 (a) 

(Q ), -A 1 -O-L (b) 

dtrKXtt 6-24 ©0«fc*****T ) 
(Q ), -A 1 -O-A 1 - (Q ) 2 (c) 

J^ttW8^^$gftOAft^£ Lttt. h U X 

(8-*>y>5-h) tas-^a, hyx(4-y 

^Jl/-8-*>y -/^-h) 7;1/5~»>A % h»jX(5 

8-+/y/7-h) t^5~*>a, h y x 

(3, 4-yyW-8- + vjy7-F) r A* 5 ~ £ 

a, hyx(4. 5-^w-8-^yy/7-h) 
tji/sx^a, h y x ( 4 , e 8 y 
s?-b) tjus-^a, 

[0 047 ] ex (2-y^ii/-8-*-/y-/^-h) 
(7x^7-^) tas—^a, trx (2 -y 8 
-^^^7-F) (2 -j*my*sv- b) Tim 
^ (2-^fJl/-8- + /y/7-h) (3 

-y^i/^^y^- h) r;i/5^-^A, trx (2 - ^ ^ L 
jb - 8-*-/y h) (4 h) 
r^5-=.^A, trx ( 2-^^)i~ 8 -^^ v 

b) (2-7x^1/71^7-!^) T^S^^A, tfX 
(2 -y^-8-*/'jy7- h) (3 -7x^7 
h) TJl'Si'jA, t'X (2 8 - + 

/■J^7-F) (4 -7x^7x/7- b) r;i^~ 
^?a. (2-y?^-8- + yyy7-h) (2, 
3-^^i/7x/7-h) r;b5^.^A, trx (2 - 

^^-8-^yj^7-F) (2, 6-'^^7x 
Sv-b) TiU5^^A % trx (2 -y*;i/-8 - + y 
y/7-h) (3. 4 -^^1/7x^7- h) 
^^?A. (2-^^-8- + yJ^7-F) 

(3, 5-^fJl/7xy7-h) 7^5-^A 4 fcTX 
(2 -yf;l/-8- + yyy7-F) (3, 5-^-te 
rt-^il/7xy7-h) T^^-^A, fcfX(2-y 
^-8- + y"V7-h) (2. 6-^7x^7x 

y^-b) t^^^-^a, trx (2 -y^;u-8 

y^7-h) (2. 4, 6 - h 'J7x^7xy7- 

h) r;i/^^^A, trx (2-^^;i/-8- + ^y>'^ 

- h) (2, 4. 6 - h yy^7 b) T)V5. 

-^A, t'X(2-^^-8- + /y^7-h) 
(2, 4, 5. 6-f h7>^7x>/7-F) 
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x^a, trx (2-yf;i/-8- + ^y^7-h) (i 

--fV bv-b) TA^x«?A, tTX (2 -JT-Jl- 8 
-*SVS?-h) (2-t7h7-h)7;l/5^ 
A, trx (2. 4-v^^;i/- 8-f 

(2, 4-isJ?)ls-8-*sV s?-h) (3~y * 
^xy^-MyiR^A^ trx (2. 4 -^^ 

?-;t>- 8- + /'Jy7-h) (4 "7*^1/7*^7- 
h) 7^^^A t tTX (2. 4-*J>jt*)V-S-*rS 
l JS?-b) (3. 5-y^^;l/7xy7-F) r;i>5 10 
x^7A. tr* (2. 4 8 -*^y-/^- 
h) (3, S-^-tert-^^Jl/^^^^- h) T^S 

[0048] fcTX (2-j**Jl-8-*SV s?-b) 

rrt^x* a - /2-**v- tx (2 -y 8 

-/ h) r;l/5 x^A. b'X (2. 4-^7^1/ 

-8- + /^7-F) T^S^^A-zz-^+y-tf 

* (2. 4 -t?-rf*jy-8 h) tmi^x 
^a, trx (2 4 -x^;i/- 8 -*y y -/^ 

- h) TJl'^'jA-M-t+V-M ( 2 - > 20 
4-*?)l-8 V S?- b) TJUSX^A, fcTX 

(2 ^;i/-4-^ H+v- 8 -^^;/7- h) r 

(2 -y^;l/-4 -Jb 
+y-8- + /'Jy7-h) T^SX^A, fcTX (2 - 
5 - 8- + vjy 7 -F) TJl^x^ 

A — p. — ^t^v — trx (2 5 -tsTS-8 - 

+yy/7-h) r;u^x^A, trx (2-^^^-5 

- b ';7WD^W-8-t^^7-h) 7^U 
^A-y-^+V-fcT^ (2-y^-5-h'j7J^ 
W^-8- + ^'J S5-b) 7^^*)A^i'^ 30 

[0 04 9] «7ttAlttU5 B»6©««)ffi 

m«. w«b£jit§f* cms*, h;* (8-*^ 

^7-F) T>M/5x^a, t^X (1 0 -^>^/[h] * 

-/y h) *<y y^AD % ^+f^7y-jni 
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